A model of xenograft hyperacute rejection attenuates endothelial nitric oxide production: a mechanism for graft vasospasm?
The deposition of complement components within grafts, complement consumption, and prolongation of graft function by complement inactivation imply a pivotal role for complement in xenograft hyperacute rejection. The current investigations examined the endothelial production of vasoactive substances in pulmonary arteries during simulated hyperacute rejection. Canine pulmonary arteries were suspended in organ chambers and exposed to either autologous canine serum for 90 minutes or heterologous porcine serum for 30, 60, or 90 minutes. Following serum exposure, the vessels were allowed a one-hour equilibration in buffered crystalloid solution. Dose-response curves were obtained with acetylcholine, sodium nitroprusside, and calcium ionophore A23187 following contraction with phenylephrine (10(-6) M) in the presence of indomethacin (10(-5) M). Receptor-dependent, endothelial-dependent relaxations to acetylcholine (10(-9)-10(-4) M) were impaired with 30-, 60-, or 90-minute porcine serum exposure when compared to vessels exposed to autologous canine serum (n = 10, 7, 9, respectively; p < .05; 2-way ANOVA). Receptor-independent, endothelial-dependent relaxations to calcium inophore (10(-9)-10(-6) M) were significantly impaired at 60- and 90-minute porcine exposures only (n = 7, 8; p < .05). Endothelial-independent relaxations to sodium nitroprusside (10(-9)-10(-4) M) were not impaired with either canine or porcine serum exposure. Oxyhemoglobin (10(-6) M) abolished acetylcholine-mediated relaxations, indicating that nitric oxide was the predominant mediator. Simulated hyperacute xenograft rejection impairs endothelium-dependent relaxation of canine pulmonary arteries. Both basal and stimulated production of nitric oxide is impaired by heterologous serum exposure and, subsequently, complement activation. Reduced production of nitric oxide may explain, in part, the vasospasm and thrombosis of xenografts during hyperacute rejection.